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Introduction: Nodal status is considered to be one of the most reli-
able indicators of the prognosis in patients with lung cancer and thus 
is indispensable in determining the optimal therapeutic options. We 
sought to determine whether the current nodal (N) descriptors should 
be maintained or revised for the next edition (8th) of the International 
Lung Cancer Staging System.
Methods: The new International Association for the Study of Lung 
Cancer lung cancer database was created from 94,708 patients diag-
nosed as having lung cancer between 1999 and 2010. Among these, 
38,910 and 31,426 patients with non–small-cell lung carcinoma 
were available for an analysis of the clinical (c)N and pathological 
(p)N status, respectively. The anatomical location of lymph node 
involvement was deﬁned by either the Naruke (for Japanese data) 
or American Thoracic Society (for non-Japanese data) nodal charts. 
Survival was calculated by the Kaplan–Meier method, and prognos-
tic groups were assessed by a Cox regression analysis.
Results: The current N0 to N3 descriptors for both the cN and pN 
status consistently separated prognostically distinct groups. The 5-year 
survival rates according to the cN and pN status were 60% and 75% 
(N0), 37% and 49% (N1), 23% and 36% (N2), and 9% and 20% (N3), 
respectively. The differences in survival between all neighboring nodal 
categories were highly signiﬁcant for both the cN and pN status. With 
regard to pathological staging, additional analyses regarding the prog-
nosis were performed by further dividing N1 into N1 at a single sta-
tion (N1a) and N1 at multiple stations (N1b); N2 into N2 at a single 
station without N1 involvement (“skip” metastasis, N2a1), N2 at a 
single station with N1 involvement (N2a2), and N2 at multiple sta-
tions (N2b). The survival curves for N1b and N2a2 overlapped each 
other, and N2a1 had numerically a better prognosis than N1b, although 
the difference was not signiﬁcant. Geographic difference in N-speciﬁc 
prognosis was observed for both c-settings and p-settings. This might 
have been because of the difference in the used nodal map, surgical 
technique, and pathologist’s handling of the resected specimen.
Conclusions: Current N descriptors adequately predict the prognosis 
and therefore should be maintained in the forthcoming staging sys-
tem. Furthermore, we recommend that physicians record the number 
of metastatic lymph nodes (or stations) and to further classify the N 
category using new descriptors, such as N1a, N1b, N2a, N2b, and 
N3, for further testing.
Key Words: Lung cancer, Lung cancer staging, N component, N descrip-
tors, Tumor, node, metastasis classiﬁcation, Lymph node metastasis.
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The cancer staging classiﬁcation describes the anatomi-cal extent of malignant tumors in terms of three compo-
nents: primary tumor (T), nodal status for metastasis (N), and 
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metastasis at the distant organs (M). The TNM classiﬁcation has 
been revised periodically by both the Union for International 
Cancer Control (UICC) and the American Joint Committee on 
Cancer (AJCC) for epithelial and nonepithelial solid tumors of 
various organs.1,2 For most organs, a revision is proposed by the 
AJCC to the UICC as an agenda item created by the “organ task 
force” of the AJCC. However, lung cancer has a unique process 
of revision, in which the International Association for the Study 
of Lung Cancer (IASLC) has taken the initiative to develop 
proposals for revisions based on a newly collected large data 
set of their own and meticulous statistical analyses. This truly 
global, multidisciplinary effort has been termed the “IASLC 
Lung Cancer Staging Project”3 and was responsible for creating 
the 7th edition of the TNM staging system for lung cancer.4 The 
changes proposed by the IASLC were fully approved by both 
the UICC and the AJCC and are reflected in the current 7th edi-
tion of the TNM staging system for lung cancer. The 7th edition 
is currently in the process of being revised into the 8th edition.3 
This article presents the results of analyses on a newly estab-
lished database for the speciﬁc revision of the N component as 
a part of the IASLC Lung Cancer Staging Project.
In the 7th edition, lymph node involvement in lung 
cancer is categorized according to the location of the meta-
static lymph nodes as N0 (no nodes involved), N1 (ipsilat-
eral peribronchial, interlobar, or hilar node involvement), 
N2 (ipsilateral mediastinal node involvement), or N3 (con-
tralateral mediastinal, contralateral hilar, or supraclavicular 
node involvement).1,2 The UICC and AJCC in the 7th edition 
of TNM for Lung Cancer accepted the IASLC Nodal Map 
and anatomical deﬁnitions as the recommended means of 
describing regional lymph node involvement for lung can-
cers. Thus, lymph node metastasis in lung cancer has been 
graded in terms of the location of involved lymph nodes 
regardless of the number of involved lymph nodes. In the 
revision of the 6th to the 7th edition, nodal categorization 
deﬁned as N0, N1, N2, and N3 remained unchanged because 
it was highly prognostic.5
The purpose of this study is to see whether the present N 
categorization accurately reflects the prognosis, to explore if 
there is a more sophisticated method for describing the tumor 
burden in lymph nodes, using a newly established database, 
and to conclude whether the present nodal descriptors should 
be maintained or revised.
METHODS
Data Acquisition and Analysis (The 
IASLC Lung Cancer Staging Project)
The process for data acquisition and analysis of the IASLC 
Lung Cancer Staging Project database has been described else-
where.3 This database was newly created for the revision of the 
current 7th edition of the TNM staging system for lung cancer 
to the forthcoming 8th edition. The characteristics and sources 
of the whole population of the present staging project have been 
described in detail elsewhere.3 In brief, the new database for the 
revision toward 8th edition consists of 94,708 patients who were 
diagnosed with non–small-cell lung cancer (NSCLC) and small-
cell lung cancer from 1999 to 2010. This databases was composed 
of established databases from various sources (90,041 patients) and 
cases from an electronic data capture system developed by Cancer 
Research And Biostatistics in Seattle, WA (4667 patients). The 
geographic distribution of the origin of the data was as follows: 
46,560 patients from Europe, 41,705 from Asia, 4660 from North 
America, 1593 from Australia, and 190 from South America. 
These new data came from 35 sources in 16 countries. Among 
these patients, 17,552 with an unknown or different histology 
and incomplete stage information were excluded, and the remain-
ing 77,165 patients (70,976 patients with NSCLC and 6189 with 
small-cell lung cancer) were used as subjects for further analyses.
Among 70,976 patients with NSCLC, data on the “N 
component” were available in 38,910 (54.8%) patients for 
cN status and in 31,426 (44.3%) patients for pN status. The 
data source and the distribution of the cN and pN status are 
shown in Tables 1 and 2, respectively. Japan submitted the 
most data, which consisted of 23,012 (59.1%) patients for cN 
status and 23,463 (74.7%) patients for pN status, in which the 
“Naruke-Japanese map” was exclusively used to designate 
the location of metastatic lymph nodes and to determine the 
nodal status.6 In the rest of the world, the Mountain–Dresler 
modiﬁcation of the American Thoracic Society (MDATS) was 
mainly used.7 In 2009, the new international lymph node map 
(IASLC map) was promulgated by the IASLC as a part of the 
TABLE 1. Origin of the Data for Clinical Nodal (cN) Categories
Data Source
Clinical N
Total
Follow-up (mo)
N0 N1 N2 N3 Min Median Max
Denmark 6435 845 2690 1390 11,360 4 27 124
EDC 1243 182 402 277 2104 <1 22 125
Japan 1999 8497 918 1540 79 11,034 1 66 83
Japan 2002 450 200 725 391 1766 1 16 87
Japan 2004 8501 683 985 43 10,212 1 62 88
MSKCC 535 97 198 31 861 1 80 122
Prince Charles 88 13 24 6 131 28 34 39
Sydney 14 1 3 0 18 49 59 98
TurkeyG 563 168 577 116 1424 <1 65 73
Total 26,326 3107 7144 2333 38,910 <1 61 125
EDC, electronic data capture.
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activities of the IASLC Lung Cancer Staging Project for the 
7th edition, but it was seldom used for the cases in the pres-
ent database.8 More precisely, surgical cases from Japan were 
staged according to the Naruke lymph node map adopted by 
the Japan Lung Cancer Society as the ofﬁcial staging map. 
Many surgical cases from other countries seemed to be staged 
according to MDATS. There are some differences in the deﬁ-
nition of lymph node stations near the border between N1 and 
N2 lymph node regions.8 The main discrepancy between the 
two lymph node maps is that the Naruke map considers lymph 
nodes in the subcarinal space along the inferior border of the 
main stem bronchus to be station 10 (hence, N1), whereas 
these are considered as station 7 (and, therefore, N2) in the 
MDATS map. This difference in the anatomical deﬁnition of 
each lymph node station might have influenced the nodal cat-
egorization. However, with the database collected, there was 
no way to reasonably reconcile or amend such discrepancies.
Statistical Methodology
Survival was measured from the date of diagnosis for 
clinically staged data and from the date of surgery for pathologi-
cally staged data. Survival analyses were performed according 
to clinical and pathological nodal categories regardless of the 
T category and also within the different T categories. In addi-
tion, survival was analyzed according to the number of involved 
pathological nodal stations. For this staging project, the informa-
tion on the number of metastatic nodes, not stations, was not pro-
vided outside of the cases submitted through the electronic data 
capture. Survival was calculated by the Kaplan–Meier method. 
Prognostic groups were assessed by a Cox regression analysis 
adjusted for histopathological type, sex, age, and geographic 
region, using the SAS System for Windows, version 9.2.
RESULTS
Overall Survival According to 
Clinical N (cN) Categories
Data on overall survival and cN status were available for 
38,910 T-any M0 patients. Figure 1 shows the overall survival 
for all cases according to the clinical N category. The 5-year 
survival rates by cN status were 60% (N0), 37% (N1), 23% 
(N2), and 9% (N3). For all comparisons, the differences in 
survival between neighboring cN statuses were statistically 
signiﬁcant (between cN0 and cN1, p < 0.0001; between cN1 
and cN2, p < 0.0001; between cN2 and cN3, p < 0.0001). 
Survival according to the cN status was further analyzed 
within each T category (T1–4, Fig. 2). Within each T category, 
the different cN categories showed a difference in prognosis, 
especially neighboring cN statuses, for T1 and T2 tumors. In 
the T3 and T4 tumors, cN1 was not statistically different from 
cN0. However, the comparisons between cN1 and cN2, as well 
as between cN2 and cN3, were signiﬁcant.
Overall Survival According to 
Pathological N Categories
Data on overall survival and pN status were available 
for 26,326 T-any M0 patients. Figure 3 shows the survival 
curves of patients with complete or incomplete resection (any 
R resection) and those with complete (R0) resection only. For 
both of these different R settings, the differences in survival 
TABLE 2. Origin of the Data for Pathological Nodal (pN) Categories
Data Source
Pathological N
Total
Follow-up (mo)
N0 N1 N2 N3 Min Median Max
Belgrade 10 54 24 0 88 6 42 70
EDC 1002 218 189 21 1430 <1 23 125
Japan 1999 7717 1296 1855 100 10,968 1 66 83
Japan 2002 2994 386 401 11 3792 1 73 90
Japan 2004 6662 726 1296 19 8703 1 62 77
Korea 933 270 222 1 1426 60 87 139
MDACC 1233 260 212 0 1705 <1 42 120
MSKCC 451 74 60 1 586 1 79 110
Norway 1193 369 145 1 1708 8 55 96
Sydney 743 158 118 1 1020 <1 69 139
Total 22,938 3811 4522 155 31,426 <1 64 139
EDC, electronic data capture; MDACC, M. D. Anderson Cancer Center; MSKCC, Memorial Sloan-Kettering Cancer Center.
fIGURE 1. Survival curves for cN0, cN1, cN2, and cN3, 
T-any M0 tumors. The differences of survival between neigh-
boring categories are all statistically significant (p values: 
between cN0 and cN1, p < 0.0001; between cN1 and cN2, 
 p < 0.0001; between cN2 and cN3, p < 0.0001).
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fIGURE 2. Survival curves for cN0, cN1, cN2, and cN3 according to T categories (T1–4). The differences in survival between 
neighboring categories are all statistically significant.
fIGURE 3. Survival curves for pN0, 
pN1, pN2, and pN3, T-any M0 
tumors according to R0 and any R 
settings. For both settings, the dif-
ferences in survival between neigh-
boring categories are all statistically 
significant (for a R0 setting: between 
pN0 and pN1, p < 0.0001; between 
pN1 and pN2, p < 0.0001; between 
pN2 and pN3, p = 0.0007, for any R 
setting: between pN0 and pN1,  
p < 0.0001; between pN1 and pN2, 
p < 0.0001; between pN2 and pN3, 
p < 0.0001).
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between neighboring pN categories were all statistically sig-
niﬁcant. The 5-year survival rates according to the pN status 
for R0 and any R resections were 75% and 75% (N0), 50% 
and 49% (N1), 38% and 36% (N2), and 32% and 20% (N3), 
respectively. The results clearly showed that pN status reflects 
the prognosis of patients after resection regardless of the R 
status (for a R0 setting: between pN0 and pN1, p < 0.0001; 
between pN1 and pN2, p < 0.0001; between pN2 and pN3, 
p = 0.0012 and for any R setting but adjusting for R0 status: 
between pN0 and pN1, p < 0.0001; between pN1 and pN2, p < 
0.0001; between pN2 and pN3, p < 0.0001). Survival accord-
ing to pN status was further analyzed within each T category 
(Fig. 4). For all T categories except T4 tumor, there was a 
difference in prognosis between neighboring pN categories. 
(The difference between the small number of pN3 cases and 
pN2 was not signiﬁcant in T1, T2, or T4.) In T4, the survival 
curves of pN1 and pN2 overlapped during the ﬁrst 2 years of 
follow-up, and then separated, with pN2 showing worse sur-
vival than pN1, although the difference was not signiﬁcant. 
However, both showed signiﬁcantly worse survival than pN0. 
Figure 5 shows the survival curves according to the pN status 
for the four geographical regions: Asia (n = 23,636, 79.5%), 
Europe (n = 2479, 8.3%), North/South America (n = 2644, 
8.9%), and Australia (n = 969, 3.3%). As such, the data size 
submitted for this study was quite different for the four geo-
graphical regions. Regardless of the geographic location, the 
pN category well reflected the prognosis. However, there were 
important differences in 5-year survival rates according to the 
geographic region, especially for the pN0 and pN1 categories. 
The 5-year survival rates for pN0 by geographic region are 
79% for Asia, 54% for Europe, 67% for North/South America, 
and 58% for Australia. There was a 25% difference between 
Asia and Europe. The 5-year survival rates for pN1 by geo-
graphic region are 54% for Asia, 34% for Europe, 48% for 
North/South America, and 41% for Australia. Again, there 
was almost a 20% difference between Asia and Europe. For 
higher nodal categories, the difference in survival gradually 
diminished.
Further analyses were performed to explore the prog-
nostic impact of combining the present nodal categories and 
the number of involved lymph node stations in T-any M0 
patients for whom we had complete information on pN cat-
egories. According to the number of involved lymph node 
stations (single versus multiple), pN categories were further 
subdivided: pN1 was divided into pN1 single (pN1a) and pN1 
multiple (pN1b) and pN2 was divided into pN2 single (pN2a) 
and pN2 multiple (pN2b). The survival curves for pN1a, 
pN1b, pN2a, and pN2b are shown in Figure 6. Regardless 
fIGURE 4. Survival curves for pN0, pN1, pN2, and pN3 in T1–4 M0 R0 resected tumors. The differences in survival between 
neighboring categories are all statistically significant. In T4, the differences in the survival curves among the neighboring pN 
categories are diminished.
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fIGURE 5. Survival curves for pN0, pN1, pN2, and pN3 T-any M0, R0 resected tumors according to geographic sources of data.
fIGURE 6. Exploratory analyses of 
survival in pN1 and pN2 according 
to the number of metastatic nodal 
stations (single versus multiple) for 
R0 and any R settings (T-any M0). 
The pN1 category is divided into 
pN1 single (N1a) and pN1 multiple 
(N1b). The pN2 category is further 
divided into pN2 single (N2a) and 
pN2 multiple (N2b). Despite their 
different categories, the survival 
curves for pN1b and pN2a overlap, 
with 5-year survival rates of 50% and 
49% for R0 resection, respectively.
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of the R status, the survival curves of pN1b and pN2a over-
lapped, with no difference in survival, whereas the differences 
between pN1a and pN1b, and between pN2a and pN2b, were 
statistically signiﬁcant. The presence of skip metastasis was 
further taken into consideration: pN2a was divided into pN2 
single with skip (no pN1 involvement, pN2a1), pN2 single 
without skip (pN1 involvement as well, pN2a2), and pN2b. 
The survival curves for pN1a, pN1b, pN2a1, pN2a2, and 
pN2b are shown in Figure 7. There was a statistically signiﬁ-
cant difference in survival between pN2a1 and pN2a2, as well 
as between pN2a2 and pN2b. However, there was no signiﬁ-
cant difference in prognosis between pN1b and pN2a1. These 
results indicated that the prognosis of pN2a1 without nodal 
involvement in N1 region (skip metastasis) was close to that 
of pN1b without nodal involvement in N2 region.
DISCUSSION
Among the three components in the TNM classiﬁca-
tion for lung cancer, the nodal component (N) is of particular 
concern not only to surgeons, but also to radiation oncolo-
gists and medical oncologists because metastasis to a speciﬁc 
lymph node site (station or zone) is an important determinant 
in establishing the “stage” of the patient and the optimal thera-
peutic modality, sometimes in combination. One of the most 
important issues in the thoracic oncology is how to accurately 
describe metastasis to locoregional lymph node stations. The 
7th edition staging system deﬁnes the nodal status as N0 (no 
nodes involved), N1 (peribronchial, interlobar, or hilar node 
involvement), N2 (ipsilateral mediastinal node involvement), 
or N3 (contralateral mediastinal, contralateral hilar, or supra-
clavicular node involvement) depending solely on the loca-
tion of the metastatic lymph nodes. The deﬁnition of nodal 
categorization was not changed in the last revision from the 
6th to the 7th edition. More importantly, with regard to lung 
cancer, the principle has been maintained that the nodal status 
is based on the anatomical location of the metastatic lymph 
node in the thorax and not on the number of the metastatic 
lymph nodes (nN). Among tumors at various sites, the lung is 
the only site in which nodal categorization is determined by 
location alone, regardless of the tumor burden in the involved 
lymph nodes.1,2 In other organs, the nodal status is determined 
according to nN (gastrointestinal tract, breast, and kidney), 
the combination of nN and size (head and neck), or simply 
the presence of regional lymph node metastasis (prostate and 
cervical uterus). Despite its similar location in the thoracic 
cavity and the fact that it shares common lymphatic pathways, 
nodal categorization for esophageal cancer is based solely 
on nN: N0, no nodal involvement; N1, metastasis in 1 and 
2 lymph nodes; N2, metastasis in 3 to 6 lymph nodes; N3, 
metastasis in 7 or more regional lymph nodes. This principle 
in lung cancer has been widely accepted because the lymph 
node location can be easily determined on computed tomogra-
phy or positron emission tomography, it is prognostic, and this 
categorization is anatomically reasonable from the perspective 
of a lymphatic pathway from the lung parenchyma through the 
hilum, mediastinum, and supraclavicular fossa.
The possibility of nN instead of location-based cN or pN 
for nodal categorization in lung cancer has been studied in the 
past. Wei et al.9 and Saji et al.10 compared the two categoriza-
tions, by location (pN) and number of metastatic lymph nodes 
(nN), and showed that nN is a better prognostic determinant 
than the location-based pN classiﬁcation. Indeed, the present 
data also demonstrated that the prognoses of pN1 and pN2 
were reversed when the number of metastatic lymph node sta-
tions and the absence/presence of skip metastasis were taken 
into consideration. Patients with pN2 metastasis at a single 
lymph node station without hilar involvement (skip metastasis) 
had better survival than those with pN1 metastasis at multiple 
fIGURE 7. Exploratory analyses of 
survival for pN1 and pN2 according 
to the number of metastatic nodal 
stations (single versus multiple, skip 
metastasis versus nonskip metastasis) 
for R0 and any R settings (T-any M0). 
pN1 is divided into pN1 single (N1a) 
and pN1 multiple (N1b). The pN2 
category is further divided into pN2 
single with skip metastasis (N2a1), 
pN2 single with N1 metastasis 
(N2a2), and pN2-multiple (N2b). 
There was no statistically significant 
difference in survival between pN1b 
and pN2a1, with 5-year survival rates 
of 50% and 52% for R0 resection, 
respectively.
1682 Copyright © 2015 by the International Association for the Study of Lung Cancer
Asamura et al. Journal of Thoracic Oncology ® • Volume 10, Number 12, December 2015
stations. In the location-based categorization, the tumor burden 
at regional lymph nodes is not reflected at all. Thus, a small, 
even microscopic, metastasis at a single #10 node and gross 
involvement of multiple lymph nodes of 2 cm in size at stations 
#10 and #11 belong to the same category as N1. This might 
have accounted for the small inversion of the prognosis. On the 
other hand, Wei et al.9 addressed the problems of nN in practi-
cal use. For example, it is quite difﬁcult to determine nN before 
treatment by low-resolution imaging diagnosis. On a positron 
emission tomographic image, metastatic nodes are not clearly 
separated for accurate counting. This difﬁculty in counting the 
number of metastatic nodes directly affects the stage of the 
patient. Unfortunately, the present database did not include 
information regarding the number of involved nodes, and it 
was not possible for us to assess the value of nN. Information 
regarding the involved stations, not nodes, and thus the possi-
bility of more accurate nodal staging was available from only a 
limited number of institutions. Therefore, we recommend that 
physicians should prospectively record both nN and the location 
using the IASLC nodal map and anatomical deﬁnitions for use 
in the future analysis. As the number of metastatic lymph nodes 
is used for nodal categorization in many organs, the need to 
collect this information should be addressed for future analysis.
The IASLC Lung Cancer Staging Project has been very 
successful in revising the staging system through a rigorous 
scientiﬁc process. However, the nature of the data needs to be 
addressed from a statistical perspective. As noted previously, 
information on the N categorization was available for 38,910 and 
31,426 patients for analyses of cN and pN status, respectively. 
However, there was considerable imbalance in the origin of the 
data for the present staging project. Japan submitted the larg-
est amount of data on N: data regarding cN for 23,012 patients 
(59.1%) and regarding pN for 23,463 patients (74.7%). Most of 
the data, especially those for pN status, came from Japan. On the 
other hand, only a small fraction of data, 3.6% (cN) and 8.7% 
(pN), came from North/South America. As noted above, two dif-
ferent lymph node maps were used when these databases were 
constructed, and the use of different maps might have caused a 
stage shift, with a different prognosis for the same pN status. The 
present analysis of N was mostly an evaluation of nodal catego-
rization based upon Japanese-Naruke map. Therefore, it might 
not be appropriate to conclude that nodal categorization accord-
ing to MDATS is also prognostic. We must fully understand the 
imbalance in the data source with respect to N to interpret these 
results. Future revisions should be based on a well-balanced, 
truly international large data set using the uniﬁed, internationally 
recognized nodal map developed by the IASLC and the accom-
panying anatomical deﬁnitions.8 Global collaboration for the 
collection of well-balanced data from all over the world needs to 
be addressed for the future revisions.
Lastly, the method used to evaluate harvested lymph nodes 
needs to be standardized. It has been noted that the incomplete 
retrieval of lymph nodes from a resected specimen seriously 
affects nodal categorization.11 According to the TNM rules, at 
least six lymph nodes need to be removed, three from N1 and 
three from N2 stations. This is the minimum requirement for 
a diagnosis of N0 when lymph nodes are negative.1 However, 
there is still a question regarding the minimum number of lymph 
nodes that should be assessed pathologically. Usually, when sys-
tematic lymph node dissection is performed, the lymph nodes 
are dissected en bloc together with surrounding adipose tissue 
as a lump. Ideally, pathologists or surgeons should remove these 
nodes out as distinct nodes. Otherwise, some of the nodes can 
be missed without undergoing a pathological assessment. Future 
staging system should provide guidelines or suggestions regard-
ing a standardized method for evaluating dissected/removed 
lymph nodes, as well as a formula for reporting.
The present analyses of the 1999 to 2010 IASLC data-
base with respect to the N component have shown that the 
present N categories are still useful for distinguishing between 
tumors with signiﬁcantly different prognoses in both clinical 
and pathological settings. In addition, the number of involved 
nodal stations was found to have prognostic impact, although 
this ﬁnding was derived from pathological staging and could 
not be validated in clinical staging. Therefore, while this ﬁnd-
ing has intrinsic value for reﬁning the postoperative prognosis 
for individual patients and for creating postoperative prognos-
tic groups, it could not be used to recommend modiﬁcations 
to the present N descriptors because, in principle, clinical and 
pathological descriptors should be the same. However, in the 
7th edition of the TNM classiﬁcation of malignant tumors, 
cancers of the breast and penis are exceptions to this rule and 
have different descriptors for the clinical and pathological N 
categories. Fixation and mobility are used for clinical stag-
ing, and the number of involved lymph nodes is used to deﬁne 
the pathological N categories. These two exceptions reflect the 
difﬁculty of counting the number of involved lymph nodes in 
clinical staging and, at the same time, acknowledge the impor-
tance of the number of involved lymph nodes at pathological 
staging. Because of the difﬁculty of counting the number of 
involved lymph nodes in lung cancer with the tests that are 
currently available for clinical staging and the unquestionable 
evidence that the number of involved nodes has a signiﬁcant 
prognostic impact, we may wish to seriously consider if lung 
cancer should also be an exception to the rule if robust data 
demonstrating this can be collected.
In conclusion, based on the results of the analyses of 
the new IASLC database, the IASLC Staging and Prognostic 
Factors Committee recommends the following policy regard-
ing the N component for the 8th edition of the TNM classiﬁca-
tion of lung cancer.
Recommendations
1.  The use of the N descriptors described in the 7th edi-
tion of TNM for Lung Cancer should be carried for-
ward, without changes into the 8th edition.
2.  Additional analyses suggest that the combination 
of location of metastatic nodes, nN (single station 
versus multiple stations), and absence versus pres-
ence of skip metastasis as pN0, pN1a, pN1b, pN2a1, 
pN2a2, and pN2b may give a more accurate prog-
nosis. This classiﬁcation requires prospective evalu-
ation before being considered for future revisions of 
the TNM staging system for lung cancer.
3.  The IASLC nodal map and anatomical deﬁnitions8 
should be used to describe regional lymph node 
involvement for lung cancer
1683Copyright © 2015 by the International Association for the Study of Lung Cancer
Journal of Thoracic Oncology ® • Volume 10, Number 12, December 2015 IASLC Staging Project
REfERENCES
 1. UICC International Union Against Cancer. TNM Classification of 
Malignant Tumours. 7th ed. New York: Wiley-Blackwell, 2009.
 2. American Joint Committee on Cancer. AJCC Cancer Staging Manual. 
7th ed. New York: Springer, 2010.
 3. Rami-Porta R, Bolejack V, Giroux DJ, et al.; International Association 
for the Study of Lung Cancer Staging and Prognostic Factors Committee, 
Advisory Board Members and Participating Institutions. The IASLC lung 
cancer staging project: the new database to inform the eighth edition of the 
TNM classiﬁcation of lung cancer. J Thorac Oncol 2014;9:1618–1624.
 4. Goldstraw P, Crowley J, Chansky K, et al.; International Association for 
the Study of Lung Cancer International Staging Committee; Participating 
Institutions. The IASLC Lung Cancer Staging Project: proposals for the 
revision of the TNM stage groupings in the forthcoming (seventh) edi-
tion of the TNM Classiﬁcation of malignant tumours. J Thorac Oncol 
2007;2:706–714.
 5. Rusch VW, Crowley J, Giroux DJ, et al.; International Staging Committee; 
Cancer Research and Biostatistics; Observers to the Committee; 
Participating Institutions. The IASLC Lung Cancer Staging Project: 
proposals for the revision of the N descriptors in the forthcoming sev-
enth edition of the TNM classiﬁcation for lung cancer. J Thorac Oncol 
2007;2:603–612.
 6. Naruke T, Suemasu K, Ishikawa S. Lymph node mapping and curability at 
various levels of metastasis in resected lung cancer. J Thorac Cardiovasc 
Surg 1978;76:832–839.
 7. Mountain CF, Dresler CM. Regional lymph node classiﬁcation for lung 
cancer staging. Chest 1997;111:1718–1723.
 8. Rusch VW, Asamura H, Watanabe H et al. The IASLC lung cancer stag-
ing project. A proposal for a new international lymph node map in the 
forthcoming seventh edition of the TNM classiﬁcation for lung cancer.  
J Thorac Oncol 2009;4:568–577.
 9. Wei S, Asamura H, Kawachi R, Sakurai H, Watanabe S. Which is the bet-
ter prognostic factor for resected non-small cell lung cancer: the number 
of metastatic lymph nodes or the currently used nodal stage classiﬁca-
tion? J Thorac Oncol 2011;6:310–318.
 10. Saji H, Tsuboi M, Shimada Y, et al. A proposal for combination of total 
number and anatomical location of involved lymph nodes for nodal clas-
siﬁcation in non-small cell lung cancer. Chest 2013;143:1618–1625.
 11. Ramirez RA, Wang CG, Miller LE, et al. Incomplete intrapulmonary 
lymph node retrieval after routine pathologic examination of resected 
lung cancer. J Clin Oncol 2012;30:2823–2828.
APPENDIX
IASLC Staging and Prognostic Factors Committee: Peter 
Goldstraw, Past Chair, Royal Brompton Hospital and Imperial 
College, London, United Kingdom; Ramón Rami-Porta, 
Chair, Hospital Universitari Mutua Terrassa, Terrassa, Spain; 
Hisao Asamura, Chair Elect, Keio University, Tokyo, Japan; 
David Ball, Peter MacCallum Cancer Centre, Melbourne, 
Australia; David Beer, University of Michigan, Ann Arbor, 
MI; Ricardo Beyruti, University of Sao Paulo, Brazil; Vanessa 
Bolejack, Cancer Research And Biostatistics, Seattle, WA; 
Kari Chansky, Cancer Research And Biostatistics, Seattle, 
WA; John Crowley, Cancer Research And Biostatistics, 
Seattle, WA; Frank Detterbeck, Yale University, New Haven, 
CT; Wilfried Ernst Erich Eberhardt, West German Cancer 
Centre, University Hospital, Ruhrlandklinik, University 
Duisburg-Essen, Essen, Germany; John Edwards, Northern 
General Hospital, Shefﬁeld, United Kingdom; Françoise 
Galateau-Sallé, Centre Hospitalier Universitaire, Caen, 
France; Dorothy Giroux, Cancer Research And Biostatistics, 
Seattle, WA; Fergus Gleeson, Churchill Hospital, Oxford, 
United Kingdom; Patti Groome, Queen’s Cancer Research 
Institute, Kingston, Ontario, Canada; James Huang, Memorial 
Sloan-Kettering Cancer Center, New York, NY; Catherine 
Kennedy, University of Sydney, Sydney, Australia; Jhingook 
Kim, Samsung Medical Center, Seoul, Korea; Young Tae 
Kim, Seoul National University, Seoul, South Korea; Laura 
Kingsbury, Cancer Research And Biostatistics, Seattle, 
WA; Haruhiko Kondo, Kyorin University Hospital, Tokyo, 
Japan; Mark Krasnik, Gentofte Hospital, Copenhagen, 
Denmark; Kaoru Kubota, Nippon Medical School Hospital, 
Tokyo, Japan; Antoon Lerut, University Hospitals, Leuven, 
Belgium; Gustavo Lyons, British Hospital, Buenos Aires, 
Argentina; Mirella Marino, Regina Elena National Cancer 
Institute, Rome, Italy; Edith M. Marom, M. D. Anderson 
Cancer Center, Houston, TX; Jan van Meerbeeck, Antwerp 
University Hospital, Edegem (Antwerp), Belgium; Alan 
Mitchell, Cancer Research And Biostatistics, Seattle, WA; 
Takashi Nakano, Hyogo College of Medicine, Hyogo, Japan; 
Andrew G. Nicholson, Royal Brompton and Hareﬁeld NHS 
Foundation Trust and Imperial College, London, United 
Kingdom; Anna Nowak, University of Western Australia, 
Perth, Australia; Michael Peake, Glenﬁeld Hospital, Leicester, 
United Kingdom; Thomas Rice, Cleveland Clinic, Cleveland, 
OH; Kenneth Rosenzweig, Mount Sinai Hospital, New York, 
NY; Enrico Rufﬁni, University of Torino, Torino, Italy; Valerie 
Rusch, Memorial Sloan-Kettering Cancer Center, New York, 
NY; Nagahiro Saijo, National Cancer Center Hospital East, 
Chiba, Japan; Paul Van Schil, Antwerp University Hospital, 
Edegem (Antwerp), Belgium; Jean-Paul Sculier, Institut 
Jules Bordet, Brussels, Belgium; Lynn Shemanski, Cancer 
Research And Biostatistics, Seattle, WA; Kelly Stratton, 
Cancer Research And Biostatistics, Seattle, WA; Kenji 
Suzuki, Juntendo University, Tokyo, Japan; Yuji Tachimori, 
National Cancer Center, Tokyo, Japan; Charles F. Thomas 
Jr, Mayo Clinic, Rochester, MN; William Travis, Memorial 
Sloan-Kettering Cancer Center, New York, NY; Ming S. Tsao, 
The Princess Margaret Cancer Centre, Toronto, Ontario, 
Canada; Andrew Turrisi, Sinai Grace Hospital, Detroit, MI; 
Johan Vansteenkiste, University Hospitals, Leuven, Belgium; 
Hirokazu Watanabe, National Cancer Center Hospital, Tokyo, 
Japan; Yi-Long Wu, Guangdong Provincial Peoples Hospital, 
Guangzhou, People’s Republic of China.
Advisory Board of the IASLC Mesothelioma Domain: 
Paul Baas, The Netherlands Cancer Institute, Amsterdam, 
The Netherlands; Jeremy Erasmus, M. D. Anderson Cancer 
Center, Houston, TX; Seiki Hasegawa, Hyogo College of 
Medicine, Hyogo, Japan; Kouki Inai, Hiroshima University 
Postgraduate School, Hiroshima, Japan; Kemp Kernstine, 
City of Hope, Duarte, CA; Hedy Kindler, The University of 
Chicago Medical Center, Chicago, IL; Lee Krug, Memorial 
Sloan-Kettering Cancer Center, New York, NY; Kristiaan 
Nackaerts, University Hospitals, Leuven, Belgium; Harvey 
Pass, New York University, NY; David Rice, M. D. Anderson 
Cancer Center, Houston, TX.
Advisory Board of the IASLC Thymic Malignancies 
Domain: Conrad Falkson, Queen’s University, Ontario, 
Canada; Pier Luigi Filosso, University of Torino, Italy; 
Giuseppe Giaccone, Georgetown University, Washington, DC; 
Kazuya Kondo, University of Tokushima, Tokushima, Japan; 
Marco Lucchi, University of Pisa, Pisa, Italy; Meinoshin 
Okumura, Osaka University, Osaka, Japan.
1684 Copyright © 2015 by the International Association for the Study of Lung Cancer
Asamura et al. Journal of Thoracic Oncology ® • Volume 10, Number 12, December 2015
Advisory Board of the IASLC Esophageal Cancer 
Domain: Eugene Blackstone, Cleveland Clinic, OH.
Members of Participating Institutions in the new 
IASLC Lung Cancer Staging Project: F. Abad Cavaco and 
E. Ansótegui Barrera, Hospital La Fe, Valencia, Spain; J. 
Abal Arca and I. Parente Lamelas, Complejo Hospitalario 
de Ourense, Ourense, Spain; A. Arnau Obrer and R. 
Guijarro Jorge, Hospital General Universitario de Valencia, 
Valencia, Spain; D. Ball, Peter MacCallum Cancer Centre, 
Melbourne, Australia; G. K. Bascom, Good Samaritan 
Hospital, Kearney, NE; A. I. Blanco Orozco and M. A. 
González Castro, Hospital Virgen del Rocío, Sevilla, Spain; 
M. G. Blum, Penrose Cancer Center, Colorado Springs, CO; 
D. Chimondeguy, Hospital Universitario Austral, Argentina; 
V. Cvijanovic, Military Medical Academy, Belgrade, Serbia; 
S. Defranchi, Hospital Universitario-Fundacion Favaloro, 
Buenos Aires, Argentina; B. de Olaiz Navarro, Hospital de 
Getafe, Getafe, Spain; I. Escobar Campuzano and I. Macía 
Vidueira, Hospital de Bellvitge, L’Hospitalet de Llobregat, 
Spain; E. Fernández Araujo and F. Andreo García, Hospital 
Universitari Germans Trias i Pujol, Badalona, Spain; K. 
M. Fong, Prince Charles Hospital, Brisbane, Australia; 
G. Francisco Corral and S. Cerezo González, Hospital La 
Mancha Centro, Ciudad Real, Spain; J. Freixinet Gilart, 
Hospital Universitario “Dr. Negrín,” Las Palmas de Gran 
Canaria, Spain; L. García Arangüena, Hospital Sierrallana, 
Torrelavega, Spain; S. García Barajas, Hospital Infanta 
Cristina, Badajoz, Spain; P. Girard, L’Institut Mutualiste 
Montsouris, Paris, France; T. Goksel, Turkish Thoracic 
Society, Turkey; M. T. González Budiño, Hospital General 
Universitario de Oviedo, Oviedo, Spain; G. González 
Casaurrán, Hospital Gregorio Marañón, Madrid, Spain; J. 
A. Gullón Blanco, Hospital San Agustín, Avilés, Spain; J. 
Hernández Hernández, Hospital de Ávila, Avila, Spain; H. 
Hernández Rodríguez, Hospital Universitario de Tenerife, 
Santa Cruz de Tenerife, Spain; J. Herrero Collantes, 
Hospital Universitario Nuestra Señora de la Candelaria, 
Santa Cruz de Tenerife, Spain; M. Iglesias Heras, Hospital 
de Ávila, Ávila, Spain; J. M. Izquierdo Elena, Hospital 
Nuestra Señora de Aránzazu, Donostia, Spain; E. Jakobsen, 
Danish Lung Cancer Registry, Denmark; S. Kostas, Athens 
School of Medicine, Athens, Greece; P. León Atance 
and A. Núñez Ares, Complejo Hospitalario de Albacete, 
Albacete, Spain; M. Liao, Shanghai Lung Tumor Clinical 
Medical Center, Shanghai, China; M. Losanovscky, Clinica 
y Maternidad Suizo Argentina, Buenos Aires, Argentina; 
G. Lyons, Hospital Britanico de Buenos Aires, Buenos 
Aires, Argentina; R. Magaroles and L. De Esteban Júlvez, 
Hospital Joan XXIII, Tarragona, Spain; M. Mariñán 
Gorospe, Hospital de San Pedro de Logroño, Logroño, 
Spain; B. McCaughan and C. Kennedy, University of 
Sydney, Sydney, Australia; R. Melchor Íñiguez, Fundación 
Jiménez Díaz, Madrid, Spain; L. Miravet Sorribes, Hospital 
La Plana, Castellón, Spain; S. Naranjo Gozalo and C. 
Álvarez de Arriba, Hospital Universitario Marqués de 
Valdecilla, Santander, Spain; M. Núñez Delgado, Hospital 
de Meixoeiro, Vigo, Spain; J. Padilla Alarcón and J. C. 
Peñalver Cuesta, Instituto Valenciano de Oncología, 
Valencia, Spain; J. S. Park, Samsung Medical Center, 
Seoul, South Korea; H. Pass, New York University Langone 
Medical Center and Cancer Center, New York, NY; M. J. 
Pavón Fernández, Hospital ‘Severo Ochoa,’ Leganés, Spain; 
M. Rosenberg, Alexander Fleming Institute and Hospital 
de Rehabilitación Respiratoria, Buenos Aires, Argentina; 
E. Rufﬁni, University of Torino, Torino, Italy; V. Rusch, 
Memorial Sloan-Kettering Cancer Center, New York, NY; 
J. Sánchez de Cos Escuín, Hospital de Cáceres, Cáceres, 
Spain; A. Saura Vinuesa, Hospital de Sagunto, Sagunto, 
Spain; M. Serra Mitjans, Hospital Universitari Mutua 
Terrassa, Terrassa, Spain; T.E. Strand, Cancer Registry of 
Norway, Norway; D. Subotic, Clinical Centre of Serbia, 
Belgrade, Serbia; S. Swisher, M. D. Anderson Cancer 
Center, Houston, TX; R. Terra, University of Sao Paulo 
Medical Center, Sao Paulo, Brazil; C. Thomas, Mayo Clinic 
Rochester, Rochester, MN; K. Tournoy, University Hospital 
Ghent, Belgium; P. Van Schil, Antwerp University Hospital, 
Edegem (Antwerp), Belgium; M. Velasquez, Fundacion 
Clinica Valle del Lili, Cali, Colombia; Y. L. Wu, Guangdong 
General Hospital, Guangzhou, China; K. Yokoi, Japanese 
Joint Committee for Lung Cancer Registry, Osaka, Japan.
